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ENGINE WITH TURBO-CHARGER FOR AN
| OUTBOARD MOTOR |

~ Thisis a contmuatlon ef U.S. patent apphcatlon Ser
No. 870,460, filed June 4 1986, abandoned.

BACKGROUND OF- THE INVENTION

This invention relates to an engine with a turbo-
charger and more particularly to an improved arrange-
ment for turbo-charging and intercooling an internal

combustion engine in such a manner that it may be used

as the power unit of an outboard motor.

‘The use of turbo-chargers to unprove the perfor-
mance of an internal combustion engine is well known.
The turbo-charger includes a turbine stage which is
driven by the engine exhaust gases and which drives a

compressor stage for compressing the air charge deliv-

ered to the engine induction system. Because the com-

4,827,722

5

10

15

20

pressor stage compresses the intake charge, however, it |

also tends to raise the temperature of the intake charge
- and thus offsets some of the advantages of its utilization.
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BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a side elevational view of an outboard

“motor constructed in accordance with an embodlment

of the invention with portions broken away.

FIG. 2 is an enlarged side elevational view of the
power head of the outboard motor.

FIG. 3 1s an enlarged t0p plan view of the power
head.

DETAILED DESCRIPTION oF THE
- PREFERRED EMBODIMENT

An outboard motor constructed in accordance with

‘an embodiment of the invention is identified generally

by the reference numeral 11. It is to be understood that,
although the invention is described in conjunction with
an outboard motor, certain facets of it may be employed
in connection with other types of power units. How-
ever, the invention has particular utility in connection
with outboard motors due to their extremely compact'
nature. - |

The outboard motor 11 includes a power head, indi-

- cated generally by the reference numeral 12, and which

In order to avoid this temperature raise and loss of

‘volumetric efficiency, it has been proposed to employ

an intercooler for cooling a compressed air charge be-
fore it is delivered to the engine induction system.

A specific application of turbo-charging may be

found in the power unit of an outboard motor. Such
‘power units are normally two-cycle engines and these
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engines adapt themselves particularly to turbo-charg-

ing. In addition, the very nature of an outboard motor
requires that the power unit be very small and yet de-
velop a relative high amount of horsepower for a given

includes an internal combustion engine 13, to be de-
scribed in more detail, and a surrounding protective

cowling 14. The engine 13 is disposed so that its output
-shaft extends in a generally vertical direction and drives

a drive shaft that is rotatably supported in a drive shaft
housing 18. This drive shaft extends into a lower unit 16

where it drives a forward, neutral, reverse transmission
for powering a pr0pe11er 17.

‘A steering shaft 18 is affixed in a sultable manner into

- the drive shaft housing 15 and is rotatably journaled
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size. However, with the additional of an intercooler, it °

‘becomes very difficult to position all of the components
for the engine. In addition, if the engine employs an air
silencer, the. turbo-charger must be separately posi-
tioned and conduits need to be provided in order to
deliver air to the intercooler and air from the inter-

cooler to the air silencer. In addition. hose connections

are required for delivering coolant to the intercooler
and these connections, particularly the pressure connec-
tions on the air side, if they fail, can cause significant
problems

It is, therefore, a pnnc:lpal ob_]ect of thlS invention to
provide an improved and compact arrangement for
turbo-chargmg and mtercoolmg an internal combustion
engine. . | |

It is a further object of this invention to pmwde an
arrangement wherein an engine having an air inlet de-

- vice may be intercooled through the use of an inter-

- cooler that is formed integrally with the air inlet device
and thus reduce the amount of external hose connec-
tions that are required.

SUMMARY OF THE INVENTION
Thls invention is adapted to be embodied in an inter-

nal combustion engine having an induction system hav-
- Ing an inlet and a plenum chamber surrounding the
“inlet. A supercharger is provided that has an output for

~ delivering pressurized air to the plenum chamber up-
~ stream of the induction system inlet. An intercooler is
contained within the plenum chamber and is interposed

‘between the point of introduction of air from the super-

charger and the mductmn system inlet.
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within a swivel bracket 19 for steering of the outboard
motor 11. The swivel bracket 19 is, in turn, pivotally

‘connected to a clamping bracket 21 by means of a hori-

zontally extending pivot pin 22 so as to permit tilting of

the outboard motor 11 about the axis of the pivot pin 22.
‘A clamping assembly 23 is carried by the clamping

bracket 21 for affixing the outboard motor 11 to a tran-

-som 24 of an associated watercraft.

The construction of the outboard motor 11 as thus far
described may be considered to be conventional and of
any known construction and, for that reason, such com-
ponents as the drive shaft, its manner of drive, the for-
ward, neutral, reverse transmission and the mechanism
for driving the propeller 12 have not been illustrated.

The engine 13 is depicted as being of the two-cycle,
crankcase compressed V type having a cylinder block
25 that defines a pair of angularly disposed cylinder
block portions in which vertically spaced cylinders are
formed. The upper ends of the cylinders are closed by
cylinder heads 26 in a known manner. In the illustrated
embodiment, each cylinder bank has three cylinders so
that the engine 13 is of the V6 type. In the valley of the
V, the cylinders of each bank are provided with respec-
tive exhaust ports 27, 28, and 29. The ports of one of

these banks discharge into a first generally vertically

extending exhaust passage 31 while the ports of the
other bank extend into a parallel vertically extending
exhaust passage 32. The upper or outer ends of the

~ exhaust passages 31 and 32 are closed by an exhaust

cover plate 33.

The side of the engie opposite to the exhaust passages |
31 and 32 comprises the intake side wherein a charge is
formed for introduction into the separately sealed

- crankcase chambers of the engine. For this purpose,

thet_'e are provided a plurality of vertically spaced car-
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buretors 34 which form a fuel/air charge for introduc-
tion to the individual crankcase chambers through an
appropriate intake manifold and reed type check valves.
The carburetors 34 are surrounded by an air inlet de-
vice, indicated generally by the reference numeral 35,
and which may be considered to comprise an enlarged
plenum chamber that provides a silencing effect for the
intake charge. |

In accordance with the invention, a turbo- charger
arrangement is provided for delivering a pressurized
fuel/air charge to the intake device 35 and the induction
system of the engine. This arrangement includes a first
turbo-charger, indicated generally by the reference
numeral 36, that has a turbine stage 37 which has an
exhaust inlet opening 38 which communicates with the
exhaust passage 31 for delivering exhaust gases to the
turbine stage 37 for driving it. These exhaust gases are
discharged from the turbine stage 37 to an exhaust pipe
39 that extends along the opposite side of the engine.

The turbo-charger 36 further includes a compressor
stage 41 that draws fresh air from within the protective
cowling 14 through an inlet opening 42. Atmospheric
air is delivered to the area of the interior of the protec-
tive cowling 14 through any suitable air inlet, as is well
known with outboard motors. The compressed air
charge from the compressor stage 41 is delivered to the
intake device 35 through a conduit 43 that extends
along one side of the engine 13.

A second turbo-charger, indicated generally by the

reference numeral 44, is also provided for the engine 13.
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rangement is achieved without any sacrifice of cooling
of the intake air.

Although an embodiment of the invention has been
illustrated and described, it is to be understood that
various changes and modifications may be made with-
out departing from the spirit and scope of the invention,
as defined by the appended claims.

I claim:

1. An outboard motor for propelling a watercraft
through a body of water, said outboard motor compris-

ing an internal combustion engine having an output
shaft, clamping means for fixing said outboard motor to
a transom of the watercraft with said output shaft rotat-

 ing about a vertically extending axis lying within a
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By providing two smaller turbo-chargers rather than a

single large turbo-charger, better throttle response may
be achieved as is well known. The turbo-charger 44 has
a turbine stage 45 having an exhaust inlet 46 that com-
municates with the exhaust passage 32 for driving the
turbine stage 45. The exhaust gases are discharged from
the turbine stage 45 through an exhaust discharge con-
duit 47.

The turbine stage 45 drives a compressor stage 48
which draws fresh air from within the protective cowl-
ing 14 through a sidewardly opening air inlet 49. The
compressed air is delivered from the compressor stage
- 48 to the intake device 35 by means of a conduit 51 that
extends along the side of the engine 13 opposite to the
conduit 43.

In further accordance w1th the invention, an inter-
cooler 8§ is positioned integrally within the inlet device
3§ and divides the inlet device 35 into an upstream

section 56 and a downstream section 57. The intercooler

55 is provided with fins that define a plurality of gener-
ally axially extending air flow passages from the inlet
side 56 to the outlet side 57 where they may communi-
cate with the carburetors 34. In addition, the intercooler
5§ is provided with transversely extending coolant pas-
sages that receive coolant from the cooling jacket of the
engine 13 through a coolant delivery passage 58 and for
return to the engine cooling jacket through a coolant
return line §9. Flow of coolant through the intercooler
53 is transverse to the flow of air through it.

It should be readily apparent that the illustrated and
described construction provides a very compact ar-
rangement wherein the intercooler is removed from the
exhaust manifold of the engine and is contained conve-
niently and integrally within the plenum chamber of the
air inlet device so as to reduce the amount of external
plumbing required. In addition, a very compact ar-
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vertically extending transverse plane, propulsion means
carried beneath said engine and driven by said output
shaft, said propulsion means having means for cooperat-
ing with the water of said body of water for driving the
watercraft therethrough, said engine having a plurality
of vertically spaced, horizontally disposed cylinders
lying on one side of said transverse plane, an induction
system having an inlet lying on the other side of said
transverse plane, a plenum chamber surrounding said
inlet, a turbocharger having a turbine stage and having
a compression stage with an outlet, said turbocharger
being positioned on the one side of said transverse

~ plane, conduit means extending from said outlet across

the top face of said engine and across said transverse
plane for delivering pressurized air to an inlet of said
plenum chamber upstream of said induction system
inlet, an intercooler extending 1n a vertical plane along
said one vertical side of said engine and contained
within said plenum chamber and interposed between
the point of induction of air from said supercharger and
said induction system inlet, and a protective cowling
encircling said engine, said supercharger and said ple-
num chamber.

2. An outboard motor as set forth in claim 1 wherein
the induction system includes a plurality of carburetors
each having an inlet forming the induction system inlet,
the plenum chamber surrounding all of said carburetor
inlets. |

3. An outboard motor as set forth in claim 2 wherein
the intercooler has a cooling medium flowing there-
through in a direction transverse to the direction of air
flow.

4. An outboard motor engine as set forth in | claim 3
wherein the coolmg medium compnses engine coolant
from the engine.

5. An outboard motor as set forth in clalm 2 wherein
there are two turbo-chargers each having a separate
outlet delivering pressurized air to respective inlets to
the plenum chamber.

6. An outboard motor as set forth in claim 1 wherein
the intercooler has a cooling medium flowing there-
through only in a direction transverse to the direction of
air flow and from one side of the plenum chamber to the
other.

7. An outboard motor as set forth in claim 6 wherein
the cooling medium comprises engine coolant from the
engine.

8. An outboard motor as set forth in claim 7 wherein
there are two superchargers each having a separate
outlet delivering pressurized air to respective inlets of

the plenum chamber. -
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